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ABSTRACT 


A procedure is developed that places a value on Coast 
Guard efforts in lifesaving. The value is obtained for use 
in cost~benefit analysis of new programs. The procedure 
derives a dollar value for lifesaving by examining the 
potential changes in risk levels that are introduced by new 
Coast Guard programs. This value is the sum of three sep- 
erate components. The first two components are derived by 
the use of accounting methods and encompass the productivity 
and external losses brought on by the death of an individual. 
The third component is the value that an individual places 
upon his own life given a change in risk levels for a par- 
ticular activity. This value is computed using willingness 
to pay procedures which utilize subjective measures of risk 
change values through interview techniques. These three 
components are combined and then applied to the Coast Guard 


problem of valuing changes in risk in the marine environment. 
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I. INTRODUCTION 


Cost-benefit analysis 1S a procedure commonly used to 
evaluate public programs. The procedure provides a method 
for organizing thoughts in a manner that allows for reason- 
able and consistent public decisions. The analysis differs 
from market decision-making since the objectives of most 
public programs are not financial, but rather social in 
nature. When applied, cost-benefit analysis will rank 
order various alternative programs in accordance with their 
respective benefits and costs. 

A popular approach to cost-benefit analysis uses the 
potential Pareto improvement criterion which links projects 
to the transfer of dollars between gainers and losers of 
public projects. Any project has an income distribution 
effect. These transfers are based upon the goal that no 
person's welfare is diminished (after the compensating in- 
come transfers) by the project while the welfare of some 1s 
enhanced. The transfer of dollars to those who stand to 
lose in a project compensates them to a point of indiffer- 
ence on whether to complete the project or not. In practice 
these compensations are rarely used, but public projects are 
analyzed as if they were. 

A hindrance to cost-benefit analysis is that since the 
project goals are social, rather than financial, dollar 


benefits are difficult to estimate. This is the difficulty 








that arises in the analysis of lifesaving programs. In order 
to quantify the benefits of lifesaving a judgement has to be 
made on the value of a human life. Some of the aspects to 
life valuation include the worth of individuals to society 
and family and the value that an individual would place upon 
his own life. The individual's worth would be evidenced 

by his participation in risky activities. Considerable 
research has addressed the subject of life valuation and this 
paper will explore some of the results. A procedure will be 
advanced that develops a logical response to economic consid- 
erations in life valuation in order to make it a useful tool 
in cost-benefit analysis. The end result will be designed 
for implementation by the Coast Guard in the analysis of 

its Search and Rescue programs. 

The primary mission of the Coast Guard is the saving of 
life and property at sea. In pursuit of these efforts there 
is an overall objective of reducing the amount of risk faced 
by users of the marine environment. When new systems are 
introduced, or old systems retired, there will be subsequent 
incremental changes in the risk levels. These changes will 
be reflected as additional lives saved, or lost, each year. 
Without a procedure to transfer lives saved into dollar bene- 
fits, the evaluation of lifesaving programs cannot be effec- 
tively completed using sesniaed cost-benefit procedures. 

Chapter II will detail a few of the problems that are 


now being faced by the Coast Guard in their Search and Rescue 
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(SAR) programs. The principle problem is that of ever 
increaSing caseloads for recreational boaters. These in- 
creases are forcing the Coast Guard to evaluate its program 
objectives. Since an austere budgetary climate exists at 

this time, the Coast Guard is not Significantly increasing its 
SAR resources to match the rising demand. This could lead to 
a reduction of services to the public and a potentially 

higher level of risk for boaters. The issue of what risks 

are acceptable for the public has become important and will 

be used by the Coast Guard as they examine their program 
objectives. With this in mind the value of safety changes will 
be of paramount importance. 

The subject of risk that is borne by the public has been 
gaining increased national attention. Technological advances, 
such as nuclear power, have brought to the forefront issues 
concerning the health and welfare of the public. The sub- 
ject of risks, and what government should do about them, 
will be covered in Chapter III. Concepts such as voluntary 
and involuntary risks and their relationship to each other 
will be examined. 

Considerable research has been completed on the proper 
approach to value a human life. The methods are almost as 
varied as the authors developing them. With this variety of 
choices the analyst has a perplexing problem of choosing 
the best one for his given situation. The procedures examined 
by this author can be classified into one or combinations of 


the following categories: 








1. Accounting Procedures 
2. Insurance Premiums Procedures 
3. Willingness to Pay Procedures 


4. Wage Compensation Procedures 
Each of these categories will be reviewed in Chapter IV. 
The assumptions, computational aspects, data needs, and 
limitations for each category will be examined. Table 4.1 
will show each category with some of the empirical values of 
life that have appeared in the literature. 

Since CoaSt Guard activities are designed to reduce the 
risk levels faced by boaters, a procedure needs to be developed 
that places a value on the risk changes. Chapter V develops 
this procedure. The procedure first identifies those who 
benefit from risk change and then develops a method to 
quantify their value for saving a life. The beneficiaries 
identified are the family of the potential victim, the poten- 
tial victim, and society. Both the society and family lose 
the productivity of the individual when he dies and they both 
have external costs imposed upon them as a result of death. 
The individual has an interest in prolonging his life since 
the utility of living is greater than that of dying. He 
therefore should exhibit a willingness to pay for more safety. 
The procedure in Chapter V calculates productivity losses 
and external costs through the use of accounting procedures. 
The individual's value on safety will be computed using the 
willingness to pay procedure. All of these values will then 


be added to derive the total benefit of a risk change. 
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Chapter VI completes the procedure by making it applica- 
ble to Coast Guard SAR programs. One study has already been 
completed for the Coast Guard on life valuation [13] and it 
recommended the use of only accounting methods. The value 
they obtained 1s valid for use in the computation of the 
total life value by accounting for productivity losses and 
external costs. The values obtained are in Appendix A. The 
value not computed in the study was that of self valuation. 
Data sources to aid in this computation and a method for 
the quantification of risk reduction versus cost will be 
given. 

The major conclusion drawn by this paper is that the 
Coast Guard should be using life valuation in the computation 
of SAR program benefits. This 1s a consistent way to ration- 
ally account for the economic benefit of saving a life. Life 
valuation procedures will be useful in helping to define 
program objectives for SAR in that the total public benefit 
of maintaining certain risk levels can be weighed against 
the cost of meeting the objectives. Even 1f the Coast Guard 
does not use the explicit life valuations in program analysis 
the valuing will be accomplished in an implicit manner. 
Whatever budget level is used a certain number of people 
will be saved and some number will be lost - this places a 


value on the life of those people in an indirect manner. 
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II. BACKGROUND ON COAST GUARD SEARCH AND RESCUE 


The Coast Guard's role in search and rescue is to 
administer laws and promulgate and enforce regulations for 
the safety of life and property on the high seas and other 
waters subject to the jurisdiction of the United States. 

In order to accomplish this objective the Congress has 
mandated that: 

In order to render aid to distressed 

persons, vessels, and aircraft on and 

under the high seas ... the Coast Guard 

may ... perform any and all acts necessary 

to rescue and aid persons and save property. 

In keeping with this CongreSSional mandate the Coast 
Guard has developed a complex and effective search and rescue 
organization. In order to assure continued efficient 
Operation of this organization, the Coast Guard must contin- 
ually evaluate the needs, both future and present, of the 
Marine environment. As will be shown, the trend of increasing 
resource demands and an austere budgetary climate have com- 
bined to place strains on the SAR system. The ultimate 


result of this strain, if left unchecked, will be a reduction 


of services by the Coast Guard for the boating public. 


tonited States Code, Title 14, section 88, (1976). 
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A. SUMMARY OF TRENDS IN SAR 

In the performance of its SAR missions the Coast Guard 
responds to a considerable variety of cases. The cases 
range from swimmers in distress to difficulties on large 
merchant vessels and include recreational boats, aircraft, 
fishing vessels, and land structures. Even though this 
variety exists, the majority of cases, 94%, involve water- 
craft [14]. 

In their surveys of recreational boats [12] the Coast 
Guard has estimated the total number to be 9,604,000 boats 
in 1973 and 12,750,000 boats in 19/76. This was an increase 
of over 30% for a three year period and they expect the 
upward trend to continue. This increase in recreational 
boats has precipitated an ever increasing workload for the 
Coast Guard. Figure 2.1 shows graphically the trend for 
yearly caseloads and extends it to 1983. As noted in the 
figure the growth rate of caseloads has been approximately 
6% annually since 1968, with 1978 having over 86,000 responses. 
Coast Guard statistics [14] detail the breakdown of maritime 
SAR cases into various categories of vessels. These cate- 
gories include, recreational boats, fishing boats, oceano- 
graphic, naval, merchant, and towing vessels. The recrea- 
tional boats account for 78% of Coast Guard cases for 1978. 
Figure 2.2 shows the type of problems that are encountered 


by recreational boats when Coast Guard assistance 1s requested. 
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According to the Coast Guard, 
Recreational boaters represent the largest 
group of customers for Coast Guard services, 
Currently “accounting for over 782 of our 
response workload ... AS a result of increased 
income and leisure time, it is anticipated 
that recreational boats will increase from 
lama lilten in b976 £o 17 million in loss, 
a growth of almost 5% a year. 
The only other vessel type that commands a significant share 
of the Coast Guard's SAR workload is the commercial fishing 
vessel. These vessels are involved in 11% of the Coast 
Guard's SAR effort but this figure is expected to remain 


stable in the years ahead. The Coast Guard's outlook for the 


FuCcure 1S: 


-.-- Over 124,000 calls for assistance are 
forecast for 1990. Our planning efforts 
will focus not only on the best resource 
types and facility locations, but will 
Study such issues as SAR preventive measures, 
alternative means for rendering assistance, 
defining acceptable levels of risk, and 
UtllUzZation and coordination Of our total 
national SAR resources. 
Thus all available evidence indicates that the Coast Gaurd 
can expect an ever increasing workload over the coming 


years. 


B. IMPLICATIONS OF INCREASING SAR TRENDS 
Increasing service demands coupled with budgetary 


restrictions will result in a cutback in services. The 


-u.S. Coast Guard, SAR Statistics 1978, March 1979, 
|S eae a 


>tbid, over ae 
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problem faced by the Coast Guard was recently summarized 
by the Commandant, Admiral J. B. Hayes, 

Now, what winds are blowing that are going 

to affect the future. First of all and 

Clearly «.5. INEVaAtlOn and a tight budget. 

There is absolutely no question in my 

mind, like it or not, we are going to have 

to look in every nook and cranny of the 

Coast Guard for management improvement. 

--- I see no relief with the President 

attempting to balance the budget and reduce 

federal expenditures. 
As stated by the Commandant the Coast Guard will be required 
to manage its resources better in a period of budgetary 
pressures. The crucial issue is how to provide the public 
the same level of service in spite of these pressures. 

As managers of maritime safety 1t 1S incumbent upon the 
Coast Guard to develop criteria by which they can properly 
perform their mission requirements. Since this area is 
constantly changing, the Coast Guard must be prepared to 
adjust properly to new situations. In recent Congressional 
hearings the Commandant stated, 

In search and rescue, we have a major study 
going on which really is looking at how we 
can better utilize our resources, how we can 
keep up with a growing problem and separate 
out the higher priority search and rescue 
problems from lower priority problems. 


So aS indicated the Coast Guard iS examining the SAR program 


in order to meet the needs of the future. 


4 admiral J.B. Hayes, "State of The Coast Guard,” message 
filed for the record in Hearings before the House Subcommittee 
on the Dept. of Transportation Appropriations, 21 Feb 1979. 


>From testimony before the same committee. 
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The results of the study will be used to assist in the 
planning for Coast Guard resources. Since the future is 
always uncertain, estimates need to be made of future 
activities. These estimates will be used to identify the 
techniques and resource allocations reguired to meet the 
needs of the marine environment. These techniques and 
resources may require additional expenditures or a reduction 
of expenditures. The decision that needs to be made by the 
Coast Guard is whether the changes that may be required in 
the future are justified when compared to program objectives. 
In defining program objectives the Coast Guard must consider 
the cost of attaining those objectives. Through techniques 
of cost-benefit analysis the merits of any change aimed at 
attaining program objectives can be judged. 

One of the objectives of SAR is the saving of lives. 

By pursuing this objective the Coast Guard impacts the risks 
assumed by boaters through a reduction in the probability 

of them suffering a fatality. With the SAR system facing 

a period of transition, objectives concerning acceptable risk 
levels for the boater must be developed. Once this is com- 
pleted cost comparisons of various methods of achieving the 
objectives can be made. Part of this process will require 
the definition of benefits for the reduction of risk. The 


definition of benefits will be covered by this paper. 


ies 





Tit. RISK<AND. RISK REDUCTION 


As noted in the previous chapter, the Coast Guard has 
responsibility for public safety in the marine environment. 
In order to assure this objective programs have to be evalu- 
ated for their cost-effectiveness. This involves placing 
a value on changes in risk. Before defining methods of risk 
change valuation, the nature of risk and the government's 
role in managing it should be explored. The subject of 
risk, specifically the risk of death, will be examined by 
this chapter in order to develop a framework by which various 


life valuation schemes can be explored. 


A. RISK DEFINED 

Risk can be defined simply as a chance of losing some- 
thing. For the purposes of this paper it will be defined 
as the chance of losing one's life. Every activity that man 
participates in carries some level of risk to it. This risk 
will occur because of the activity precipitating death, or 
the fact that death can occur from other sources during 
participation in an activity. Most people are able to place 
a risky event into one of two categories. These categories 
are voluntary risks and involuntary risks. The placement 
of various activities into one of these categories is determined 
by the degree of control that an individual perceives he has 
Over exposure to the risk of that activity. Since perceived 


control is a subjective judgement on the part of the individual 


aie 





there will be variations in perceptions from one individual 
to another. The amount of control perceived by the indi- 
vidual, will determine the degree to which he would desire 
the risk to be reduced by government action. 

Another factor that plays a role in risk reduction bene- 
fits are the consequences of realized risks. Financial 
losses of various types occur at the death of a member of 
society. Therefore, in addition to phySical risks, financial 
risks should also be considered. The next chapter gives a 
more complete overview of the financial losses which occur 


as a result of death. 


B. GOVERNMENT ROLES IN RISK REDUCTION 

When faced with a choice of reducing risk levels without 
consideration of a cost consequence, the general public 
would opt for a reduction in the risk. In general, most 
individuals prefer less risk to more risk when asked to make 
judgements on risky activities. This view 1s borne out bv 
Fischoff [4] in a study on the perception of risks and bene- 
fits of various activities. This result 1S not surprising 
Since the average individual would prefer not to die and would 
also desire the necessary steps be taken to reduce the risk 
of death. The important question that faces the individual 
and society 1S how much should the risk be reduced and how 
much should be spent to reduce the. risk? 

Government agencies, through various laws and regulations, 


are empowered to pursue risk reducing activities on behalf 
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of the general public. These pursuits entail the definition 
of program objectives followed by analysis of procedures to 
achieve those objectives. The analysis of these programs 
requires the placing of a benefit measure on a saved life. 
The exact nature of a life value has been the subject of con- 
Siderable coverage in economic literature, a sample of which 
is included in the bibliography. The literature shows dis- 
agreement, over the proper approach to life valuation. The 
disagreements generally involve the role of an individual's 
opinion in the analysis process. In the absence of clear 
direction various agencies of the Department of Transportation 
have developed their own methods of life valuation. These 
methods will be covered in the next chapter. 

“Starr [10] and Fischhoff [4] have both found evidence 
that people display a willingness to tolerate a higher level 
of risk in those situations for which they perceive themselves 
to have some control over the occurrence of the contingency. 
Since recreational boating is a voluntary activity, where 
people can control thelr participation, the Coast Guard is 
in a position that has more flexibility than is found for 
other government agencies involved in risk reduction programs. 
Of course the action of the Coast Guard in reducing the per- 
ceived risk of loss acts positively upon the publics demand 


for boating recreation. 


C. HOW MUCH RISK REDUCTION? 
As mentioned previously the government is responsible 


for reducing the risks involved in certain activities. A 


Ze 





question arises of how much the public is willing to spend 
through taxes or reduction in use of resources to reduce the 
risk of undesired events? As public servants, various 
government agencies exercise jurisdiction over various risky 
activities and are responsible for making decisions concerning 
those risks. The procedure usually applied to this situation 
is a cost-benefit analysis of the program in question. If 
cost-benefit analysis, a derivative from economics, 1s to 

be a useful aid in defining and ranking alternatives, then 

it 1s necesary that costs and benefits be measured in com- 
mensurable units, i.e., dollars. Without a dollar measure 
for a life, comparisons of benefits and costs cannot be per- 
formed. Therefore, the job of the analyst is to derive a 
functional relationship between lives and dollars that can 

be applied to policy analysis. A few of these procedures 
will be outlined in the next chapter. Chapter V will then 
propose a procedure that could be applied to the Coast 


Guard's SAR program analysis. 
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IV. CURRENT PROCEDURES IN LIFE VALUATION 


As noted in the previous chapter, the evaluation of 
public safety programs are normally completed using cost- 
benefit procedures. Since the outputs of these programs are 
saved lives, a procedure needs to be used that will place 
a dollar benefit on a saved life. A survey of the literature 
on life valuation yields several approaches to the problem. 
These approaches generally fall into one or combinations 
of several of the following categories: 


1. Accounting Procedures 
2. Insurance Premiums Procedures 
3. Willingness to Pay Procedures 


4, Wage Compensation Procedures 

The analyst will draw on one or more of these procedures 
to satisfy the interest of those who benefit from lives saved. 
The remainder of this chapter will summarize each of the above 
procedures by looking at the underlying assumptions, detailing 
the methodology, and listing some of the data requirements 


for implementing the procedure. 


A. ACCOUNTING PROCEDURES 
Accounting procedures can be subdivided into four 
categories. These are: 


1. Discounted Future Earnings 

2. Family and Community Opportunity Losses 
3. Resource Costs 
4 


- Societal Valuations 
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These approaches attempt to identify the interests of 
society and the family in saving a life. The issues 
involved are lost incomes for society and family and exter- 
nalities, such as hospital costs and repair costs, that are 
imposed when an individual dies. 
1. Discounted Future Earnings 
a. Assumptions 

This procedure assumes that when a life is saved 
human capital is preserved in the form of inputs to the 
GNP. By implication, it appears that this approach would 
restrict the benefits of lifesaving to society alone. 

Conley [1] has indicated that this may not be the case, as 
will be discussed in the next chapter. If the assumption 

were true then the individual would be an indirect beneficiary 
of efforts to preserve society's human capital. 

Several government agencies have used this proce- 
dure as part of their benefit computations. The discounted 
earnings comprise the major portion of the benefit values 
used by these agencies. The other inputs to thelr computations 
will be covered later in this section. Two agencies that 
have sponsored work in the area of life valuation are the 
Coast Guard and the National Highway Traffic Safety Adminis- 
tration (NHTSA). Both of the studies pointed to procedures 
that rely heavily upon accounting approaches with discounted 
future earnings being the largest portion [13]. One of the 


principle reasons for using this procedure is the ease in 
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obtaining a reliable figure from available sources of data. 
The term reliable is used in the sense that the data are 
reliable and not in the sense that the method is accurate. 
b. Procedure 

There are two basic discounted future earnings 
figures that can be computed for an individual. These are 
the discounted gross earnings and the discounted net earnings. 
The gross earnings approach utilized the total output of an 
individual over his lifetime. The net earnings method 
will first subtract the amount that an individual will con- 


sume for himself each year and then discounts and sums the 


remainder. Both of these figures can be computed using 
equations detailed by Mishan [7]. For gross earnings, 
vo = J phy cery (tok) (4.1) 
g ea kK 
where, 
Vg = discounted future gross earnings. 
Py = probability in the k‘tth year of an 
individual being alive in year t. 
vy = expected grosS earnings in year t. 
56 = prevailing discount rate in year t. 


The computation for net earnings is, 
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V= ) Pow =€ )@4¢2) =) (4.2) 
n = kK tc t 
t=k 
where, 
Vie = discounted future net earnings 
C. = individual's personal consumption in 
period t. 
c. Data Requirements 


Before the computations of earnings can be made 
a statistical profile of those who participate in the 
activity being analyzed must be obtained. Once the population 
profile is obtained, the discounted earnings can be computed 
one of two ways. The first would be to compute the earnings 
of the groupings within the population and average according 
to the weights of their numbers within the population. Another 
approach would be to find the statistical or typical person 
of that population and use his discounted earnings as the 
value. 

Mortality tables are necessary for use in com- 
puting expected lifetimes of the population members. These 
tables would be useful to assist in computing a value for 
Pr. Income profiles for the user population are also needed 
to compute the expected earning in future years. The Census 
Bureau publishes earning statistics in their statistical 
abstracts. The discount rate to be used is the subjective 


rate of an individual that expresses his preference of 
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present value over future value. Most government agencies 
use 10% as this social discount rate. 
2. Family and Community Opportunity Losses 

Family opportunity losses are considered the value 
of services that are performed by the potential victim around 
the home. This figure would include those services performed 
by the wife of the household. Opportunity losses are diffi- 
cult to determine exactly, therefore only estimates are used. 
The NHTSA uses this measure and estimates its value at 
approximately 25% of the expected wages for a given year [13]. 

Community opportunity losses are considered the value 
of volunteer work that a potential victim will contribute to 
the immediate community. Like the family opportunity losses 
these values are difficult to estimate accurately. The NHTSA 
estimates this value at 5-15% of the expected wages [13]. 
In computing the total discounted losses equation 4.1 can be 


used replacing Y, with the opportunity loss being computed. 


e 
3. Resource Costs 

Resource costs can be considered externalities that 
are a result of the probability of death of an individual. 
These are considered external in that they occur automatically 
in the event of a death. It is difficult to account for all 
of these costs but a representative sample would include 
police, fire and SAR resources who respond to the incident. 


Also included would be hospital and medical costs, adminis- 


trative and legal fees, and repair of physical capital. 
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These are costs that are incurred by the community as a 
result of its forced participation in an individual's risk 
taking behavior. 
4, Societal Valuations 

Societal valuations involve the use of life values 
already computed for use in other programs. An example 
would be for the Coast Guard to use life values previously 
computed by the FAA in the analysis of SAR programs. Societal 
valuations could also be those amounts that society is 
willing to pay through decisions of its public agencies. 
This makes this type of a valuation more of a political 
decision rather than an economic one. 

5. Limitations of Accounting Methods 

A limitation to the use of accounting procedures 1s 
the implicit reliance upon maximization of the GNP as the 
principle objective to saving lives. This point was made by 
Mishan [7] when he stated that the ultimate objectives of 
public programs iS not maximization of GNP. These procedures 
do have benefits in that they do account for society's inter- 
est in life saving and provide a means of including externali- 
ties into the benefit computations. The next chapter will 
utilize these methods as a part of overall benefit computation 
but reliance will not be placed upon the maximization of GNP 
as an objective. 

There is another unacceptable policy implication to 
the discounted earnings approach of life valuation. There 


are certain segments of society that, by this method, will 
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not be considered net contributors to the GNP. These seg- 
ments would include the unemployed, the elderly, housewives, 
and the very young. The earning potential of these people 
is negligible when discounted. This lack of appreciable 
value on the lives of these people would tend to underesti- 


mate the true value of a life for benefit computations. 


B. INSURANCE PREMIUMS PROCEDURES 
1. Assumptions 
Proponents of uSing premiums paid for life insurance 
policies as an indicator of the value of a life assume that 
an individual is willing to pay that amount to shield his 
family and those close to him from the risk of his death. 
The risk involved in this instance is strictly that of a 
financial loss caused by the death of the family breadwinner. 
This method 1s attractive because it is one area where the 
individual is playing a market role as a consumer of financial 
protection. The method assumes that the individual has 
perfect knowledge of risks involved when he purchases 
insurance. 
2. Procedure 
Essential to this procedure is the existence of a 
relationship between premiums paid and the risk of death. 
G. Fromm [6, 9] initially postulated that this relationship 
may be linear in nature. If this were true the value of a 


life, V, would be as follows: 
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(4.3) 


< 
il 
OlL= 


where, 


w = premium paid on a policy 


probability of death 


se) 
Il 


While the linear relationship may look attractive in its 
Simplicity there is little evidence that would support its 
use in life valuation procedures and has since been aban- 
doned by Fromm. This lack of a linear relationship makes 
sense since individual utility functions are non-linear in 
Hacure. 
3. Data Requirements 
Life valuation procedures by the insurance premiums 
method are dependent upon population parameters in the same 
manner as the accounting methods. Potential victims would 
need to be identified and then classified according to age, 
sex, income levels, family size, education levels and etc. 
Insurance buying habits of this population would then have 
to be investigated. The information required should be 
obtainable through publications of the insurance industry. 
Mortality rates will also be required for this procedure. 
4, Limitations 
This procedure is aimed at market behaviof of indi- 
viduals but there are limitations to its applicability to 


public policy analysis. Changes in the risk of certain 
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activities has little to no impact on mortality rates, 
therefore life insurance premiums will not be sensitive to 
the risk changes. This would imply that linking premiums to 
safety changes is an invalid approach. Another factor is 
that this approach may exclude certain population elements. 
A case in point would be a single individual who has no 
insurance covereage. He pays no premiums, therefore his 


life value would not be quantifiable. 


C. WILLINGNESS TO PAY PROCEDURES 
1. Assumptions 

This procedure assumes that the potential victims 
are consumers of safety and will display a willingness to 
pay for the reduction in the probability of death for risky 
activities. By utilizing techniques that allow a potential 
victim to place a value on increased safety a life valuation 
can be made. These techniques can involve anything from 
asking an individual how much he would forfeit to preserve 
his life to making estimations of his utility function for 
safety. Basic to this procedure is the assumption that an 
individual will value risk changes as 1f he were maximizing 
his welfare. By maximizing his welfare the potential victim 
will also be able to rank order his preferences as far as 
benefit tradeoffs for risk reduction. Estimates of self 
value can be made by observing an individual's behaViCE ae 


a potential consumer of safety. 
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2. Procedure 

While there is considerable literature developing 
the theoretical foundation for this procedure of life valua- 
tion there is a noticable lack of guidelines to put the 
theory into practice. Jones-Lee [5] does detail an example 
of how he approached the problem and derived some values of 
the estimated marginal value of a change in risk level for 
various individuals. Parts of his procedure will be utilized 
in the next chapter. The remainder of this section will be 
devoted to a brief summary of the procedure. 

As a consumer of safety an individual can be expected 
to make decisions concerning how much should be spent for 
the reduction of risk for certain activities. When an 
individual makes a choice it can also be assumed that the 
present level of welfare enjoyed by the individual will 
either improve or at least remain the same. The utility 
function of initial wealth for any given period of time 


could be expressed as: 


where, 


E(U) = individual's expected utility 
Pp = probability of death in a period 
L(w) =, utility of wealth to the individual if he 


survives the period 
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D(w) = utility of wealth to the individual if he 
does not survive the period 


W = individual's initial wealth 


The restrictions on L(w) are that it will be bounded above 
and will increase at a decreasing rate aS w increases. D(w) 
1s assumed to be bounded above by L(w) since the utility of 
wealth will be greater alive than dead. Also D(w) will be 
a non-decreasing function of w. 

Now it is assumed that an individual would be willing 
to pay a premium, v, in order to reduce his risk when 
participating in an activity. This willingness to pay ls 
based upon the premise that the individual's expected welfare 
will improve or remain the same as the welfare before the 


payment. Therefore, 


(l-p) Liw-v) + p D(w-v) = (1L-p) L(w) + p D(w) (4.5) 


where, 


the new level of risk purchased 


O | 
T 


Vv = premium paid to reduce risk 


By manipulating the variable p, estimates of the premium 
amount that an individual will pay for varying levels of 
risk reduction can be determined. This will allow for the 


construction of a schedule of compensations that would be 


required to induce an individual to assume a greater level 
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of risk. These schedules of compensations and payments can 
be used to develop a functional relationship between v and 
Dp, expressed as v(p). Jones-Lee [(5] has shown that based 
upon the assumptions concerning L(w) and D(w) the behavior 


of v (Dp) 1S, 





a0 where (Ome 5 <1) 
ap 

and, 
5° = 
— 2 where COS sad) s 
3p 


The first order condition indicates that the size of the 
premium is inversely proportional to p. The second order 
condition indicates that the function v(p) is concave in the 
downward direction. The graphical representation of this 

1s shown in Figure 4.1. The point at which the function 
crosses the p axis is the initial level of risk experienced 
by the individual and no premium will be paid or received. 
As can be noted in the figure, an increase in the risk for 
an activity will require a compensation for the individual 
to assume it. 

From the functional relationship, v(p), a marginal 
value for the changed risk level can be computed. This would 
be the value that the potential victim has placed on his 
life for that particular risk change. When a program is 


introduced to reduce the risk of a certain activity the 
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FIGURE 4.1 
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benefit achieved in human life would be computed as 


Q? 


evaluated at the new level of risk. 
3. Data Requirements 

Data collection for this procedure is not the same 
as the previous two methods. All that was required previously 
was the collection of various statistics from either indus- 
try sources or government sources. While this method does 
require knowledge of risk levels for various activities, 
an interview approach is recommended to collect information 
concerning individual's attitudes toward paying for risk 
changes. The people being interviewed should be froma 
broadly defined population to yield a cross section of society. 
An interview approach that could be used for this method 
1s covered in Chapter VI. 

4, Limitations 

The principle limitation to this particular method 
is the difficulty that people have in conceptualizing the 
impact of low probability events. Risk reduction normally 
involves dealing with activities that have a low probability 
of occurrence. The ability of a person to distinguish and 
evaluate changes in these low levels of risk 1s a difficult 
task. The method proposed by Jones~-Lee is one of the few 
that have attempted to come to grips with this problem. 
This lack of reliability in judging low probability events 
has inhibited the use of willingness to pay procedures on 


life valuation analyses. 
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D. WAGE COMPENSATION PROCEDURES 
1. Assumptions 

This procedure is similar to self valuation procedures 
but it restricts attention to the labor market in order to 
see if a relationship exists between job hazards and wages. 
This approach assumes that job risks are offset by compen- 
sation in the form of increased wages. Thus a worker will 
recelve extra wages to work in a higher risk environment. 
Whereas willingness to pay procedures generally dealt with 
the reduction of risk, this procedure examines the opposite. 
Fundamental to this concept is the assumption that jobs 
that involve a higher risk to the worker are indeed compen- 
sated, and further that the worker will attempt to maximize 
his own welfare. It must also be assumed that the individual. 
has perfect knowledge of the risks involved in his occupation. 

2. Procedure 

Research in wage compensation procedures has focused 
on the development of mathematical models that describe the 
relationship between various job factors. Considerable 
research has been completed by Viscusi [16] and the team of 
Thaler and Rosen [16]. Each of the studies developed risk 
indices for various jobs and regressed wages on them. Viscusi 
used two models to complete his analysis. The first used 
earnings in the equation with risk indices and yielded a 
linear form that equated a constant price per unit of job 


risk. His second form utilized a semilogarithmic form, 
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utilizing log earnings, and that yielded a rising price per 
unit of job risk. Therefore for every change in job risk 
a change in the wage compensation can be computed. Using 


this relationship a value of a life can be computed as: 


v= = (4.6) 


where, 


Aw 


change in wage compensation 


Ap change in job risk 


Thaler and Rosen's values were around $200,000, in 
1969 dollars, while Viscusi obtained values of well over a 
million dollars. Viscusi attempts to explain this variation 
in values by comparing the types of jobs studied to see if 
different risk levels were evident. He found this to be the 
case and he theorized that the marginal value that the 
worker places on his life will vary in relation to the per- 
centage of the population exposed to the risk. This makes 
sense when compared to standard supply curves that provide 
more product (lives) for a higher price. By exploiting 
these variations Viscusi advances the concept of a life 
value schedule for a population. Using his hypothesis it 
can be assumed that as the percentage of the population 
exposed to a level of risk increases the value that they 


place on their lives will also increase. This relationship 
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is shown in Figure 4.2. The figure is a plot of life value 
VS. percentage of the population exposed. Using this 
hypothesis the lower figure computed by Thaler and Rosen 
can be explained by the fact that they examined those jobs 
which carried a higher risk and had a smaller portion of 
the population exposed to it. This resulted ina lower 


value being placed on the lives in their study. 


marginal 
value 
OE 
life 





%$ population facing risk se 8, 


Figure 4.2 


3. Data Requirements 
Use of this method requires a knowledge of various 
industrial risk levels, wage levels, and worker population 
characteristics. There 1s a good amount of data that can 


be obtained from various government sources. 
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4. Limitations 

The use of labor market compensations to value a 
life assume perfectly competitive labor markets. If this 
were the case then the wage compensations would accurately 
reflect the value a worker places upon his life. The problem 
is that perfectly competitive labor markets do not ordinarily 
exist and the worker may not be fully informed of the job 
risks. This lack of information could cause an underestimate 
of the true value he places on his life. There is also a 
tendency for many attractive low risk jobs to be higher paying 
jobs. This higher pay is due to desirability rather than 


risk factors. 


E. SUMMARY 

Table 4.1 lists the various methods of life valuation and 
gives empirical estimates of some of the values obtained 
using them. As can be noted from the table there is consid- 
erable variation in the values derived by using the proce- 
dures. This presents a quandry for the analyst that needs to 
select a method of life valuation. Of the four procedures 
covered, only accounting methods do not take a market behavior 
approach to life valuation. From an economic standpoint 
market behavior would be the easiest to defend. 

The accounting approach is used in many cases because 
it is the most easily substantiated in terms of data validity. 
The principle failing of this procedure, though, is the lack 


of consideration of the desires of the potential victim. 
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ACCOUNTING 

Lost Wages 
Familiy Oppercunity 
Comm. Opportunity 
Resource Costs 


Societal Valuation 


Insurance Premium 


Willingness to Pay 


Wage Compensation 
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The insurance premiums approach has no proponents that 
recommend its use, therefore it is not presently being 
utilized. This lack of use stems from the inability to link 
premium payments to safety changes. Since the safety changes 
invoked by a program affect only small portions of overall 
risk, the changes in mortality will be insignificant. If 
this is the case then premiums will be inflexible when com- 
pared to these safety changes. The willingness to pay 
procedures are sound in a theoretical sense but difficulties 
arise in translating individual perceptions of risk changes 
into dollar values. Without a procedure by which an indi- 
vidual can scale risks, he will have difficulty in concep- 
tualizing changes. The wage compensation procedures also 
provide a sound approach to life valuation. The drawback is 
the wage negotiation process where political concerns and 
bargaining by representatives may mask the true value a 
worker will place on his life. 

In summary, all four procedures have flaws that could 
be a cause for concern when making an application to policy 
analysis. The next chapter will define an approach that will 
attempt to minimize the limitations of these methods. The 
procedure draws on steps outlined in two of the categories 
covered. It is an approach that considers first those who 
benefit from a risk reduction and then develops a method to 


address the benefits that accrue to each of them. 
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V. PROCEDURE FOR DETERMINING LIFESAVING BENEFITS 


The previous chapter covered several methods of life 
valuation that have appeared in the literature. With such 
a wide range of procedures a question arises of which one is 
sufficient for use in program analysis? This chapter attempts 
to define an approach that could prove useful to the analyst. 
The procedure draws on accounting and willingness to pay 
methods to value a risk change. 

Before presenting the details of the procedure it is 
first necessary to identify the nature of the end result of 
the program. Rather than examining the savings of specific 
people, analyses of public safety programs look at the 
Statistical life. This statistical life is in the form of 
a reduced risk of death. If asked to place a value on the 
life of an identifiable person, such as a family member or 
someone close, an individual would likely place an extremely 
high, or unlimited value on it. The worth of someone close 
is indeed unlimited or incalculable and therefore any expense 
incurred to save that person would be emotionally justified. 
When dealing with statistical lives that are saved, or lost, 
emotional involvement is virtually eliminated. This is due 
to the fact that unidentified portions of a larger population 
are being examined. 

Once the estimate of the number of additional lives 


saved due to a program is accomplished a procedure is needed 
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to transfer that estimate into a dollar benefit. The lives 
saved result from a change in the fatality rate for the 
activity being examined. This change in risk will form the 
basis for a benefit measure in that a marginal value for the 
change will be computed. The problem facing the analyst is 
one of developing a transfer function that can be economically 
justified. 

When making benefit computations for lifesaving programs, 
it ils necessary to identify the beneficiaries of saved lives. 
Those who benefit from reduced fatalities can be placed 
in two broad categories and one specific category. The first 
broad category 1S society, who loses both through the pro- 
ductivity loss of one of its members and external costs 
imposed by the death. The external costs are those covered © 
in the previous chapter under resource losses. The second 
category is the family and those close to the deceased. The 
losses are externally imposed and include income losses and 
Opportunity losses. The specific beneficiary is the individual 
whose life is preserved. The procedure advanced in this 
chapter will attempt to address the interest of all of these 
parties. The procedure presented is drawn principally from 


| Jones-Lee's [5] work on human life valuation. 


A. IDENTIFICATION OF BENEFITS OF LIFESAVING 
When an individual dies, the society, the family, and 
the community lose the productive services of that person. 


Thus when an individual's life is preserved the value of his 


44 











preservation 1S worth at least as much as his productive 


SGECUE. Ehis Worth, V would be the discounted future 


Ll’ 
earnings and opportunity inputs to family and community. 
External costs are imposed upon various factions as a 
result of the death of an individual. These factions are 
society, employers, family and varlous private organizations 
such as hospitals and insurance companies. The costs imposed 
on society include the maintenance of emergency services 
such as police, firemen, ambulances, and search and rescue 
facilities. Also imposed on society is the cost of repairing 
any public property damaged in an accidental death. Employers 
would have to pay for training replacements and other costs 
associated with replacement of the deceased. The family will 
bear the costs of funeral, administrative fees such as legal 
advice and they will pay for the repair of personal property. 
Hospitals need to maintain facilities for emergency care of 


injured. All of these externally imposed costs, V would 


a! 
be saved if an individual's life was prolonged. 

The values Va and V5 therefore represent the economic loss 
that 1s nigosed upon society and the family by the death of 
an individual. Neither of these values will account for the 
value that individual's place upon their own lives. In order 


to account for this value a third component, V needs to 


3 f 
be added. This value would be the average value of life 
obtained by using individual marginal valuations of risk 


changes. Jones-Lee notes that this is essentially using 


marginal values to obtain an average value. The next 
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section details a method for obtaining this value which is 
based upon the potential Pareto improvement criterion. 
This criterion implies that there is a total aggregate 
cost, C, of a program that if paid, or received, by indi- 
viduals of a population will produce at a minimum an indiffer- 
ence to implementing the safety changes. As mentioned before 
the next Section will detail the technique for doing this. 

The three components of life value can now be summarized 
as follows: 


1 ae = the average value of avoided net output 
loss per life saved. 


Pa = the average value of avoided external 
and resource costs per life saved. 


3. Vv = the average value of a life per Se. 


B. COMPUTATION OF V3 FOR A POPULATION 

When computing the marginal value of safety changes for 
individuals, it 1S assumed that they have full and complete 
information concerning the risks, costs, and consequences 
of the activity being analyzed. The individual will also 
behave in a manner consistent with utility maximization. 
To arrive at the average value of the marginal valuations the 
incremental change in risk 1S required. This value, OP ss 
is held constant for all individuals. The risks involved 


in individual valuations are considered subjective but 


holding them constant allows computational ease. Therefore: 


6p, = -X/N (i = 1,...,N) (5.1) 
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where, 


vee 
il 


additional lives saved 


rat 
ii 


population total 


A reduction of risk is assumed for this procedure which 

accounts for the negative value for 6P;- As noted in the 
previous chapter each individual will have a function v(p) 
that reflects a willingness to pay for risk changes. The 
Marginal value of this function yields a life value fora 


given risk level. Aggregating across a population yields 


a total cost for a risk change. Thus, 








N OV; 
Cc = ) (5 = 6p; Cad) 
1=1 ip. 
vi 
where, 
Cc = Cost for changed risk level 
OV. 
pe = marginal value of change in safety 
a 
6p. = incremental change in risk 
1 
P; = initial level of risk experienced by 


population 


Substituting -X/N for 6P;: 





; : 
X [ - ( j= 
i=l Jens 
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Since it is assumed that an individual's welfare at least 


remains the same by the 
least equal the benefit 


population aggregate to 


C= 
and by substitution: 
a 
Therefore: 
} 
vy, = = 


change in risk the cost will at 


of a life saved, V3: For the 
obtain the identity: 
X V5 (54) 
N av. 
xX — — 
ny), (5.5) 
x ; 
av; 
= a 
Jp- pp. 
2 ee Bl 
s ( 5560) 


This is the average marginal value of a safety improvement 


for the population being examined. 


Before moving on to computing the total benefit of 


Saving a life the nature of the individual's marginal value 


of life will be examined. 


bounds on the value will be explored. 


Specifically the upper and lower 


Conley [1] has 


advanced the theory that the value an individual places on 


his own life will be greater than his lifetime earning 


potential. 


Thus when a person assesses the value of risk 
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changes he mentally accounts for his future earning poten- 
tial. If this is true then the discounted future earnings 
would be a lower bound on an individual's self value. 

To find an upper bound on the self value the function 
v(p) needs to be examined. An individual participating in 
an activity would presumably be willing to pay to increase 
his safety, but at a decreasing rate. This decreasing rate 
would provide a decreasing marginal value of life that will 
approach zero as risk approaches zero. On the other hand a 
compensation would be required to induce an individual to 
continue an activity whose risk has increased. According 
to Jones-Lee [5] there is some value of risk, below unity, 
that an individual, if given a choice, cannot be induced to 
assume for any-compensation. Beyond this point the value 
of the activity to the individual is no longer worth the 
risk involved. The marginal value of v(p) at this point 


ylelds the upper bound. 


C. BENEFIT COMPUTATION 
The benefits of a lifesaving program that saves X addi- 
tional lives can be computed as follows: 


Benefit = X (V5 + Vo V3) Sa) 


2 


This is the value that will be compared to the cost of a 
lifesaving program. If Conley's theory concerning the inclu- 


Sion of discounted earnings in a self valuation is correct 
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then a double counting will occur in equation 5.7. The 


discounted earnings appear in the values Vy and V.- 


Depending upon the analyst's degree of belief in Conley's 
assertions, the discounted earnings in vy can be retained 
or deleted from the overall benefit computation. 

Jones-~Lee has made the point that the component Vv. has 
often been neglected in the analysis of government lifesaving 
programs. This is significant because his preliminary work 


has indicated that V, appears very large when compared to 


2 


Vi and V.- If this is the case then it is indicated that the 
government resources committed to safety are much too small 


and the value of lifesaving has been greatly underestimated. 
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VI. APPLICATION TO COAST GUARD ANALYSIS 


A. GENERAL COMMENTS 

When applying the procedure for determining lifesaving 
benefits to Coast Guard problems useful data sources must 
be identified. Table 6.1 lists possible sources of data 
that can be used in computing the various components of 
total program benefit. The accounting procedures are straight- 
forward and have reliable sources of data for computation. 
The Coast Guard sponsored study [13] recommends the use of 
these procedures alone for benefit computation. While this 
study's approach yields an underestimate of the true benefit, 
it is computationally valid. The results of the study are 
summarized in Appendix A. The values obtained using all 
aspects of this procedure should be periodically updated 
to assure validity. 

The computation of V, poses a few difficulties for the 
analyst. Necessary for this value computation are the per- 
ceptions and values of various individuals concerning risk 
and risk reduction. The simplest way to quantify these 
perceptions is through the use of an interview or questionaire 
technique. Before conducting an interview it is necessary 
to have a clear definition of the risks and risk changes 
that are involved. Without these figures an individual is 
unable to make valid judgements concerning the worth of 


changes. 


all 





CAE GE 6 1 


DATA SOURCES 


7 PROCEDURE ELEMENT SOURCE 


Wages - National Census Bureau 
Average 







Estimated - can use 


Opportunity Costs 
values from NHTSA 






Population Data 
on Boaters 





Coast Guard Annual 
Boating Survey 1976 








Legal Fees 
Funeral Costs 
Probate Costs 
Insurance Admin 


National Safety 
Council and NHTSA 








Coast Guard Data Basé4 
GG=357 





Property Damage and 
repair 





Boating Risk Levels| coast Guard Boating 
Rae ae nOther Statistics CG-357 
V3 Activities FAA Statistics 


Value of Risk Interview Techniques 
Change 
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The exact degree of risk faced by a boater is difficult 
to estimate but the Coast Guard has made considerabel progress 
toward that objective. The Nationwide Boating Survey [12] 
has provided considerable information concerning the profile 
of the boating population. The survey does have a deficiency 
for SAR program analysis in that it does not distinguish 
between those areas of Coast Guard SAR responsibility and 
areas that there 1S no responsibility. Due to this a reason- 
able estimate of boating activity in areas of Coast Guard 
SAR jurisdiction might be suspect. This deficiency is one 
that can be remedied by making this distinction in the next 
survey. 

Information provided by the survey includes the total 
operating hours of various recreational boat classes. By 
coupling the operating hours with known fatalities a risk 
for a specified time of exposure can be estimated. A risk 
per time exposed is superior to risk per population since 
the population is not homogeneous in their boating activity. 
The lack of similarity in boating habits would necessarily 


imply that the same degree of risk is not faced by all boaters. 


B. COMPUTATION OF V(p) 

Computations for v(p) can be accomplished in the following 
manner. Before proceeding, though, the following values 
need to be obtained: 


1. Cost/hour of operation of boating 


2. Risk/hour of exposure during boating 
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The first step 1S to produce a scale to be used in comparing 
the various risk levels of activities that individuals 
participate in. An interval scale, as shown in Figure 6.1, 
is useful for facilitating the comparisons. The risk levels 
displayed are for demonstration only and are not the actual 
risk levels encountered. 

Once the scale has been completed it can be presented to 
individuals comprising a sample of the boating population. 
The people would then be able to compare the risks of various 
activities. Once presented with this information the indi- 
vidual is informed that the risks of boating can be changed 
through the introduction of various programs. The present 
level of risk and the cost associated with that level are 
now presented. The individual 1S given an opportunity to 
make decisions concerning the reduction (or increase) of risk 
for a price (compensation) that would be reflected as changed 
operating costs. The decision process can be facilitated 
through the use of a format similar to that in Figure 6.2. 
Again it should be noted that the figures used are contrived 
data. 

Once the forms have been completed by the people com- 
prising the sample a validity check can be performed to 
assure a logical sequence in the values. The values can 
then be tabulated and used to estimate the functional rela- 
tionship between risk and compensation. While this is not 
the only procedure that could be used for this type of 


estimation it is relatively straightforward and easy to apply. 
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FIGURE” 6 31 


* 
Patalities/lo> hours 


15 Automobile 
14 
3 
12 
11 Private Aviation 
10 Skiing (Snow) 

2 Hunting 

8 Boating, Swimming 
7 

6 Commercial Aviation 
5 Bacve ring 

4 

6 Walking 

2 

ab 

0 


* The figures presented are not actual risk levels 
encountered in the activities. These are presented 
for demonstration only. 
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FIGURE 6.2 


* 
‘ao RATE COST 
(per 10 op hours) (per op hour) 
iS 


14 
1G: 
eZ 
ie 


* Present i0 S100 
Level * 


* The risk levels presented are not actual risk levels 
faced in boating activities. This is for demonstration 
Only. 
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The procedure for computing V, as outlined in Chapter V can 


3 
now be completed and the function v(p) for each sample 


member estimated. 


a! 











Vit. CONCLUSIONS 


The necessity of life valuation underlies a logical 
determination of the Coast Guard's SAR budget. Benefits 
of lifesaving cannot be measured in terms of dollars without 
placing a value on the final product, a saved life. If life 
valuation procedures are not used explicitly, then a tacit 
procedure has been utilized. Any level of spending for 
lifesaving will automatically place a value on life, whether 
at 1s admitted or not. 

As the Coast Guard moves into a period of restricted 
SAR budgets and potentially diminished response capacities, 
difficult decisions have to be made. The decisions involve 
either more cost-effective approaches to maintain the present 
level of services or a redefinition of SAR program objectives. 
Any decision made will have an impact on the risk faced by 
the boating public. This impact can be manifested as 
increases or decreases in the present risk levels. The 
procedure detailed in Chapters V and VI would be useful in 
determining the increase or decrease in safety benefits 
through SAR program changes. While not mentioned previously, 
the reduction in benefits can be obtained by determining the 
additional lives lost through the elimination of specific 
programs and using the same procedures given but going the 


Opposite direction in computing V3. 
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Before fully implementing this procedure the analyst 
should be aware of two potentially troubling aspects of it. 
The first of these is the difficulty in estimating the func- 
tion of risk versus costs for specific individuals, v(p). 

The ability of people to properly evaluate low level risks 
has been called into question by Zeckhauser [17]. He feels 
that estimates gained using this approach are highly unreli- 
able. Mishan [5] on the other hand implies that it is better 
to have a poor estimate of a valid approach than a good esti- 
mate of an invalid approach. This author concurs with 
Mishan's analysis since continued research in utility esti- 
mation techniques will provide more reliable estimates for 
use in life valuation. The risk scaling approach of the 
previous chapter allows an individual to compare the risks 

of risky activities with other risky activities and thus 

make value judgements of changes to achieve his desired 
safety levels. 

Another troubling aspect applies to risk reduction in 
general. Conley [1] has shown that making an activity safer 
will induce more people to participate in it. This increase 
in the demand for an activity such as boating could poten- 
tially invalidate the estimates of total activity and expected 
risk levels. It is difficult to quantify the exact increase 
in demand and the effects of that increase. Nevertheless 
the decision maker should be made aware that this effect 


could occur. 
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Jones-Lee's [5] research has shown that the value ob- 


tained for V, may very well be far greater in magnitude 


3 


than the values obtained for V, OF V>- If this is the case 
then the use of only (V) +V5) as a measure of benefit may 

be underestimating the value of a lifesaving program by a 
considerable amount. If the cost of a program is relatively 
small when compared to (V, +V,) then an ultimate decision 
for or against a program would most likely be the same 


regardless of the value obtained for V On the other hand if 


3° 
the cost of a program was close in value to the value (V, +V,) 


Ben DY nOt Making use Of the value for VV. in che analysis; 


3 
the program may be rejected when in fact the benefits far 
outweigh the costs. If a decision is made not to utilize 


V, in the analysis of a program then it should be kept in 


3 
mind that benefits are being overlooked that may have had an 
influence on the final decision made. Another consideration 
may be that if Conley'’s assertion is true, that the discounted 
future earnings are a lower bound on an individual's self 
value, then (V) +V>) would be a valid lower bound on the 


value of a life and could be used as such until more experi- 


ence is gained in self valuation techniques. 
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APPENDIX A 


The values in this table have been drawn from the report, 


A Survey of Methods For Estimating The Cost Value of a Human 





Life, completed for the Coast Guard in 1976. The values 
tabulated are for the accounting value of life recommended 


for use by the Coast Guard in program analysis. 






een 
& i brats EXPECTED RANGE 


11] OF VALUES 
(Based on rough 
estimates from 
Coast Guard Data 
1. ACCOUNTING METHODS 
High | About $140K-275K 


yd 
[+ Comminity/Opportunity | | | [x[ | tow | ss5000-s10,000_ 


Tw areiever toss | | fe] || tow | sisoonsssoo 
[insurance fami. | | | | |X| tow | rbout ss000 
reat coe x | [te | 2000-85000 
ssn tesa [ot | {|e oon 


- Hospital 
- Funeral Costs 


er ae re nT 
i 
|. Fringe pnefits _[x| [x] | | mich | about s1500-s2000 
[tone tex | TT Ix tx | nich | about $2000-$4000_| 
|. Victims Consumtion | | | | {x | sich | apout s3soo | 
pms TE TT aout 200K 83655 _ 





















METHODS 
AND 
COST ELEMENTS 






‘| & 


AMILY 






















edical 











61 





£O. 


JOE 


2. 


eS . 


BIBLIOGRAPHY 


Conley, B. C., "The Value of a Human Life in the Demand 
for Safety," The American Economic Review, v. 66, No. l, 
Mazen 1976. 


Department of Transportation and Related Agencies 
Appropriations for 1980, Hearing Before A Subcommittee 
of the Committee on Appropriations, House of Represen- 
tatives 96th Congress, First Session, part 2, 1979. 


Fischhoff, B., "Cost Benefit Analysis and the Art of 
Motorcycle Maintenance," Policy Sciences, v. 8, 1977. 


Fischhoff, B., and others, "How Safe is Safe Enough? 
A Psychometric Study of Attitudes Toward Technological 
Risks and Benefits," Policy, scitences, Vv. 9, 1978. 


Jones-Lee, M. W., The Value of Life: An Economic Analysis, 
The University of Chicago Press, 1976. 


Mishan, E. J., Cost Benefit Analysis, Allen and Unwin, 
og ay. 


Mashan, Ee J-, “Evaluation of Lite and Linb A Theoretical 


Aepreach,' Journal Of Polatical Feonemy, v. 79, July/7 
Bug Tor. 

Otway, H. J. and Pahner, P. D., “Risk Assessment," 
BuGuGes, v. 8, ApEl1l 1976. 

Schelling, T. C., "The Life You Save May Be Your Own," 
in Chase, S. B., ed., Problems in Public Expenditure 


PBnalvcis, pO. 127-62, Brockings 196s. 


Starr, C., "Social Benefit versus Technological Risk," 
Setence, v. 165, 19 Sept. 1969. 


U. S. Coast Guard Office of Operations Plans Staff, 
The SAR Criteria and Force Analysis, November 1971. 


U. S. Coast Guard Office of Boating Safety Report 
CG-B-003-78, Recreational Boating in the United States 
in 1973 and 1976: The Nationwide Boating Survey, 
March b/s. 


U. S. Coast Guard Office of Research and Development Report 


CG-D-66-76, A Survey of Methods for Estimating the Cost 
Value of a Human Life, by M. Correll and others, May 1976. 


62 





14. 


iS. 


16. 


t/. 


U. S. Coast Guard, SAR Statistics 1978, March 1979. 
Title 14 United States Code, section 88, 1976 edition. 
Viscusi, W. K., “Labor Market Valuations of Life and 
Limb: Empirical Evidence and Policy Implications," 


Public Policy, v. 26, no. 3, Summer 1978. 


Zeckhauser, R., "Procedures for Valuing Lives," Public 
ROlICy NY. 23, ns 4, Ball 1975. 


63 





INITIAL DISTRIBUTION LIST 


Defense Documentation Center 
Cameron Station 
Alexandria, Virginia 22314 


Library, Code 0142 
Naval Postgraduate School 
Monterey, California 93940 


Department Chairman, Code 55 
Department of Operations Research 
Naval Postgraduate School 
Monterey, California 93940 


Assoc. Professor P. M. Carrick, Code 54Ca 
Department of Administrative Sciences 


Naval Postgraduate School 
Monterey, California 93940 


Commandant (G-PTE-1/72) 
U. S. Coast Guard Headquarters 
Washington, D. C. 20590 


Commandant (G-OSR-3) 
U. S. Coast Guard Headquarters 
Washington, D. C. 20590 


Lieutenant Timothy W. Hylton, USCG 


14760 Barksdale Street 
Woodbridge, Virginia 22193 


64 


NO. 


Copies 





Thesis 
H976 
ew 





es 


Hylton 


A procedure for 
determining benefits 
of lifesaving for 
Coast Guard search and 
rescue programs. 


thesH976 
A procedure for determining benefits of 


AVE 
Wh AMM 


Wy 
| | 
} i il k 
3 2768 001 03610 6 
DUDLEY KNOX LIBRARY 









































1 
| 
\| 









































iH 





